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What is claimed is: 

self -addressable electronic device comprising: 
a substrate, 

a first selectively addressable electrode, the 
electrode being supported by the substrate, 

a permeation layer, the permeation layer being 
disposed adjacent the first selectively addressable 
electrode , 

a Current source operatively connected to the 
first selectively addressable electrode, and 

an ^ftachment layer adjacent the permeation 
layer . 
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The electron:^ device of claim 1, further including 
a second selectively addressable electrode, the 
second electrode being supported by the substrate. 



The electronic dtevice of claim 1 or 2, further 
including an attachment layer, the attachment layer 
being disposed upon\:he ^spieation layer. 
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The electronic devi/ 
substrate includes 
insulator . 



claim 1, wherein the 
)ase and an overlying 
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The electronic aevic 
substrate is cho\ 
silicon, glass, silicor 
materials . 



of 



:om 



tioxi 



plaim 1, wherein the 
e following group: 
plastic, or ceramic 



The electronic device of claim 4, Wherein the base 
is chosen from the following group: ^ilicon, glass, 
silicon dioxide, plastic, or ceramic materials. 



30 



7. The electronic device of claim 4, where\n the base 

material is silicon. 



The electronic device of claim 4, wherein the 
insulator is silicon dioxide. 

sThe electronic device of claim 1, wherein the 

substrate comprises a circuit pattern or board. 

The ^electronic device of claim 2, wherein the first 
selectively addressable electrode and the second 
selectively -addressable electrode are separated by 
an insulator supported by the substrate. 

The electronic device of claim 10 , wherein the 
insulator is \chosen from the following group: 
silicon dioxide Aplastic, glass, resist, rubber, or 
ceramic material s\ 

The electronic deviceyof claim 10, wherein silicon 
nitride is disposed upon the insulator. 

The electronic device of cl4im ll wherein the 
current source is a direct >ci4rrent spurce . 

The electronic device of/ cJSaim//l, wherein the 
permeation layer is aminopropyl\ryethoxy silane . 

The electronic device of claim \l, wherein the 
permeation layer and the sel,e^:tiveJ.y addressable 
electrode are separated by a buffer reservoir. 

The electronic device of claim 1, wherein the 
electrode is chosen from the following group: 
aluminum, gold, silver, tin, copper, blatinum, 
palladium, carbon, semiconductor materials, and 
combinations thereof. \ 



A self -addressable electronic device comprising 
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a substrate , 

a plurality of selectively addressable 
electrodes, the electrodes being disposed upon the 
substrate , 

a current source , 

electrical connections to the electrodes, the 
electrical connections providing a selective current 
path \rom the current source, and 

a Vpermeation layer adjacent each electrode, 
forming Addressable binding locations. 



18. The electronic device of claim 17, further 
comprising & switch controller for selectively 
connecting sa\d current source to said addressable- 
electrodes . 



15 19. The electronic device of claim 17, further comprising 



an attachment layer disj 
forming addressable bindii 



>sed q£l said permeation layer, 
lc/catipns. 



20. The electronic devic/e\of 
electrode material / is 
20 aluminum, gold, sd/lver, 

palladium, carbon, semi^ 
combinations thereo : . 



:laim 17, wherein the 
)sen from the group: 
:m, copper, platinum, 
ictor material, and 
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21. The electronic device of cjaim 17, further including 
an electronic insulativev'materiVl disposed between 
said plurality of selectively addressable 
electrodes . 



22 . 



The electronic device of claim 1 
plurality of addressable binding 
arranged in an array. 



wherein 
peat ions 



the 
are 
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The electronic device of claims 17, further 
including a cavity for holding a solution including 
binding entities, reagents, and analytes. 

24. \ The electronic device of claim 17, wherein specific 
)inding entities have been selectively transported 
and bound to said . addressable binding locations, 
foVming an addressed active location device. 
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25. The electronic device of claim 17, wherein the width 
of the binding locations on the device is between 
0.5 miarons and 200 microns. 



26. The electronic device of claim 17, wherein the width 
of the binding locations on the device is between 5 
microns and\l00 micr; 



:rafte f 



_ur4lo\ty 
:he elec 



ft selectively addressable 
Erodes being disposed upon the 



ent souAie, 



27. A self -addresi^aljie electronic device comprising: 
15 a subst: 

a pl\ 
electrodes , 
substrate , 
a cur: 

20 elect 
electrical 
path from 

indivi< 
said electrodes, 
25 individual permeation layers disposed adjacent 

said individual buffer\ reservoirs, forming 
addressable binding locatioi 



rical cc 
connec/ 
he c\ 



Sections to the electrodes, the 
providing a selective current 
source , 

Lf f er \reservoirs associated with 
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28. The electronic device of \ claim 27, further 
comprising a common reservoir for containing 
solutions including binding entities, reagents, and 
analytes 



m 
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The electronic device of claim 27 , further 
comprising an attachment layer disposed on said 
permeation layer, forming addressable binding 
locations . 

30. T^tie electronic device of claim 27, wherein said 
addressable binding locations are arranged in an 
arrc 
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31. The electronic device of claim 27, wherein the 
permeation layer is selected from the group 
comprising: f unctionalized hydrophilic gels, 

membranes ,\ and porous materials . 



Mi 
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32. The electronic device of claim 27, wherein specific 
binding entitles have been selectively transported 
and bound to Kaid addressable binding locations, 
forming an addressed /dct^e location device , 



33. The electronic dev, 
of the locations /on 
and 2 centimete 



claim 27, wherein the width 
device is between 5 0 microns 



34. The electronic/ devic 
20 of the locations 

microns and 5 rftiliimeters 



claim 27, wherein the width 
ie device is between 100 



35. A method for electronically controlling 
hybridization of DNA from a solution containing 
specific binding and non-specific binding DNA 
25 sequences to a binding locataSpn, comprising the 

steps of : 

placing the solution in contract with a first 
binding location including a first underlying 
electrode, and a second binding location including 
3 0 a second underlying electrode; 
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placing said first binding location at a 
positive potential, relative to said second binding 
location, concentrating DNA on said first location 
surface ; and 

placing said first binding location at a 
negative potential, relative to said second binding 
location, wherein said negative potential or current 
is sufficient to remove the non-specif ically bound 
DNA sequences from said first binding location, but 
not sufficient to remove the specifically bound DNA 
sequences 



15 
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36. A method \ for electronically controlling 
hybridization of DNA from a solution containing 
specific binding and non-specific binding DNA 
sequences to first and second binding locations, 
comprising the steps of: 

placing the\ solution in contact with the first, 
second, and a th^rd legations; 

/second binding locations 
id said third location at 
icentrating DNA on said 
is; 

and second specific binding 
potential and said third 



25 
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placing said 
at a positive pot 
a negative pot 
first and secom 

placing s 
locations at 
location at a 

placing s 




otential; and 



and second binding locations 
at negative potent i^J-S , \ relative to said third 
location, wherein said negative potential or current 
is sufficient to remove the non-specif ically bound 
DNA from said first and second locations, but not 
sufficient to remove the specifically bound DNA 
sequences . 



37. 



A method for electronically controlling 
hybridization of DNA from a soISution containing 
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>ecific and non-specific DNA sequences to a first 
binding location and then to a second specific 
bidding location, comprising the steps of: 

placing the solution * in contact with said 
firsV/ second, and a third location; 

placing said first binding location at a 
positive potential and said second binding location 
at a negative potential, concentrating DNA on said 
first location; 

placing said first binding location at a 
negative potential and said second binding location 
at a positiye potential, concentrating DNA on said 
second location; and 

placing ifeaid first and second binding locations 
at negative potentials, relative to said third 
binding location, wherein said negative potential or 
current is sufficient to^reinove the non-specif ically 
bound DNA from said first W 1 *^ second locations but 
not sufficient to rve/riove th$ specifically bound DNA. 



20 38 . 



39 



25 
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The method of hybr^di^zatit 
negative potenti^ 
decreased incremental l\ 

The method of claim 3\ 

V 1 



of claim 3 7 wherein said 
urrent is increased or 



or 37 wherein multiple 
DNA sequences are applied 



specific and non-specific, 
to an array of binding locations 

A method for actively transporting DNA from a 
solution to a plurality of locations, comprising the 
steps of: 

placing a solution containing DNA in contact 
with a first, second, third, \nd n-number of 
locations ; 
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providing a positive potential on said first 
location relaVive to other locations, transporting 
DNA to said firvst location; 

providing A positive potential on said second 
5 location relatively^ to said first location, 

transporting DNA op said second location; 

providing a /pcositfive potential to said third 
location relative \ /to the second location, 

transporting DNAI to jf&i-d third location; and 

10 repeating ^he//pVocess through n-number of 

locations. / \ 



41. An electronic controlled method for combinatorial 
synthesis of a biopolymer, comprising the steps of: 
forming a plurality of reaction locations on a 
15 substrate, each reaction location being individually 

electronically addressable; 

forming an attachment layer upon each reaction 
location; 

placing said reaction locations in contact with 
2 0 a solution containing a charged monomer- A; 

selectively biasing those locations at which 
reaction A is to occur at an opposite charge to 
monomer-A, and biasing those locations at which no 
reaction A is to occur the same charge as monomer-A; 

2 5 concentrating and reacting monomer A on the 

specific A locations; 

removing solution containing unreacted 
monomer A; 

placing said reaction locations in contact with 

3 0 a solution containing a charged monomer B; 

selectively biasing those locations for which 
reaction B is to occur at the opposite charge of 
monomer-B, and biasing those locations at which no 
reaction B is to/occur the same charge as monomer-B; 



concentrating and reacting monomer B on the 
specific B locations; and 

repeating the process with monomer-A, monomer- 
B, to monomer-N, for n-number of times until all 
biopolymer sequences are complete . 

A method \for replicating a self -addressable 
electronic aevice addressed with specific DNA 
sequences , comprising the steps of: ^_ 

hybridising the complimentary sequences 'to the 
specific DNA Isequences addressed on a master self- 
addressable electronic device; 

aligning lunaddressed locations on a recipient 
self -addressable electronic device with the 
addressed locations on said master device; and 

biasing the locations on said master device 
negative and th& locations on said recipient device 
positive, transporting the complimentary sequences 
to said recipient device. 

The method for replicating patterned sequences of 
claim 42, further comprising denaturing the 
complimentary sequences from the master template. 

A system for the detection of fluorescent or 

cbj^orimetric binding reactions and assays, 

compi>ising : 

twb^or more addressable locations; and 

a debsector system positioned adjacent to at 

least one of\the Zooktions. 

The detection /system of claim 44, wherein the 
detector is an I optoelectronic, detector chosen from 
the group: phofec^o/iodev avalanche photodiode, or 
photomultiplier ^tube . \^ 
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The detection system of claim 44, Wherein the 
detector is an optoelectronic imaging detector 
chosen fgrom the group: charged coupled device, 
cooled charged coupled device, intensified charged 
coupled device , j3T\ microchannel device . 



The detectioft syst 
detector i 
fluorescent/ radJ^ 



of claim 44, wherein the 
of detecting the emission of 
ion. 



The detection yysystem of claim 44 wherein the 
detector is capable of detecting the absorption of 
spectrophotometry radiation . 



